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Applicant's election Group I (claims 1-39, and 54) and the species of protease inhibitor, 
the timing of administration of an anti HIV therapy, and the species of SEQ ID NO: 23 in the 
response filed January 21 , 2003 is acknowledged. Because applicant did not distinctly and 
specifically point out the supposed error in the restriction requirement, the election has been 
treated as an election without traverse (MPEP § 818.03(a)). 

The subject matter directed to prophylactic treatment of a subject at risk of being infected 
by an HIV has been withdrawn from further consideration by the examiner, 37 CFR 1.142(b), as 
being drawn to a non-elected claimed invention. The species restriction with respect to SEQ ID 
NO: 23, which is not specifically claimed in any presently pending claim, has been withdrawn by 
the examiner. 

Claim 39 is objected because the claim contains non-elected subject matter. Deletion of 
the non-elected subject matter is required. 

The information regarding the cross-reference to related application needs to be updated 
in the first paragraph of the specification. For example, it appears that the parent applications 
08/386,063 has been issued as US Pat No. 6,194,388. Appropriate correction is required. 

Elected claims 1-39, and 54 are pending for examination. 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and 
of the manner and process of making and using it, in such full, clear, 
concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and 
use the same and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 
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Claims 1-39, and 54 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable one skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Factors to be considered in determining whether a disclosure would require undue 
experimentation have been summarized in In re Wands . 858 F.2d 731, 8USPQ2d 1400 (Fed. Cir. 
1988). They include (1) the quantity of experimentation necessary, (2) the amount of direction or 
guidance presented, (3) the presence or absence of working examples, (4) the nature of the 
invention, (5) the state of the prior art, (6) the relative skill of those in the art, (7) the predictability 
or unpredictability of the art, and (8) the breadth of the claims. 

When read in light of the specification and the state of the prior art of HIV anti-therapy, 
the claims are directed to a method for treating an HIV infected human patient therapeutically, 
particularly since it is apparent from the state of the prior art that only the diseased AIDS 
symptom is primarily developed in humans infected by HIV viruses. The as-filed application 
claims that any CpG nucleic acid can be used to treat any human subject infected by any HIV 
virus strain. However, the as-filed application only describes unmethylated CpG motifs containing 
nucleic acid intended for the claimed treatments. The as-filed application further claims that by 
employing any CpG nucleic acid as an anti-HIV treatment, any other known anti-HIV therapy can 
be employed with a sub-therapeutic dosage, e.g. an dosage that is not known in the prior art as a 
therapeutic dosage when used alone, and such combination use as the result of the presence of 
any CpG nucleic acid administered by any route of administration, a therapeutic effect or result 
will be generated in any human patient intended for the treatment. With respect to intended use 
of CpG motif containing nucleic acid as a immunestimulatory adjuvant, the parent application, 
e.g., 08/386,063, only provides sufficient description of the use of an unmethylated CpG 
containing oligonucleotide as an immunostimulatory adjuvant. More specifically, the as-filed 
application and the parent applications show an enhanced IgM production in a uninfected mouse 
model by employing SEQ ID Nos2, 5, 6, 7, 8, 11, 13-15, 18, 21, 26 and the oligonucleotide 
TCAACGTT (T able 1). The application further indicates an induction of IL-6 and natural killer 
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cells production in non-diseased mice after an intraperitoneal injection of unmethylated CpG 
containing oligos. However, neither the as-filed application nor the parent application provides 
sufficient guidance and/or evidence demonstrating a reasonable extrapolation from the disclosure 
including the working examples to the subject matter being sought in the claims, particularly when 
used in the context of therapeutic and/or prophylactic applications, wherein any unmethylated 
CpG (let alone the use of methylated CpG motifs) motif containing oligonucleotide is employed as 
a therapeutic drug. At the time the invention was made, there is no prior art indicating or 
suggesting that anti-HIV therapeutic applications of any nucleic acid is routine or reasonably 
predictive to a person skilled in the art. A demonstration of a simple production of IgM, natural 
killer cells and IL-6 by administering specific oligos containing the CpG DNA segment in a 
diseased-free mouse is not the same as any and/or all therapeutic effects in any human having 
an HIV infection or at risk of being infected by an HIV strain. Major considerations for any gene 
transfer or nucleic acid therapy protocol involve issues such as amount of DNA constructs to be 
administered, what amount is considered to be therapeutically effective for all of the claimed 
nucleic acid molecules, the route and time course of administration, the sites of administration, 
successful uptake of an effector at the target site in an sufficient amount to generate a therapeutic 
effect in vivo (Anderson). Regarding the use of a palindromic sequence such one having the 
sequence of nucleotide residues TCAACGTTGA, Yamamoto et a/. (Antisense Research and 
Development 4:119-122, 1994) teach that the use of a specific palindromic sequence and some 
molecular size of synthetic oligoDNA is required to induce the biological activity. Messina et al. 
(Cellular Immunology 147, 148-157, 1993) state that "at present, the mechanism by which DNA 
triggers proliferation is not known. Since only certain natural as well as synthetic DNA are active, 
it appears that mitogenicity results from an interaction with high ligand specificity rather than 
simple binding of DNA to cells on the basis of charges". Kuramoto et al. (Jpn. J. Cancer Res., 83, 
1 1 28-1 1 31 , 1 993) teach that the relationships between the sequence and the activity of the 
palindrome are not very clear at present, and that some oligonucleotides with a palindromic 
sequence including the 5-CG-3' do not have immuno-enhancing effects, and that "studies are 
necessary on the target molecule(s) of the palindromic sequences" (page 1 129, column 2). In 
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fact, Branda etal. (J. of Laboratory and Clinical Medicine, 128, 3, pp. 329-38, 1996) state that 
Inspection of the oligodeoxynucleotides known to enhance B cell function (Table I) fails to show 
any important homologies", and that "examination of Table I indicates that some oligomers that 
stimulate B cells do not have the CpG motif (see reference 16), whereas others that contain CpG 
dinucleotides do not activate lymphocytes (see references 22, 23, 24, and 26)" (page 336, 
column 2). In addition, Table I of Branda et al. further indicates that oligonucleotides containing 
clusters of direct repeats of CG dinucleotides exhibit no immune-neutralizing and/or immune- 
inhibitory effects (items 10 and 13, for example). Furthermore, Weiner et al. (PNAS, Vol. 94, pp. 
10833-10837, 1997) further reaffirm the doubts expressed by the prior art of record by teaching 
that "the molecular mechanism responsible for CpG ODN-induced immunostimulation, and an 
explanation for why different CpG ODN have different effects, remain unclear and need to be 
elucidated" (page 10836, column 2). Thus, it is apparent that even in a simple goal of trying to 
achieve an in vivo stimulation of an immune response, e.g., humoral or cell mediated immunity, 
the immunostimulatory activity of CpG containing nucleic acid is variable and is dependent on 
many factors including the flanking nucleotide residues, the in vivo environment where CpG 
nucleic acid is in contact with, the particular subject and/or immune response intended for an 
immunostimulation. As such, at the time the invention was made (late 1994-1995 on the basis of 
the priority claimed application and on the basis of the as-filed application, 8/2001) the precise 
common structure by which a CpG DNA mediates either an immune-stimulatory effect so as to 
generate a therapeutic effect in the treatment of a HIV infected human patient, is not well- 
understood, and thus, remains in its infancy. 

Notwithstanding the complexity associated with CpG containing nucleic acid when 
used in a particular in vivo environment, the state of the prior art with respect to anti-HIV 
immune related therapy, particularly with respect to the use of any immunostimulatory anti 
HIV agent remains extremely unpredictable for use in any real world model, e.g., a human 
subject. More particularly, it is well accepted within the scientific community that that the 

immune correlates for efficacy against HIV are not known, that there is no animal model that 
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mirrors human HIV infection, and that current animal models for HIV infection do not develop 
AIDS symptoms or anti-HIV immune responses analogous to those of HIV-infected humans, 
so that it is impossible to determine whether observation of a given immune response to an 
immunodeficiency virus vaccine in an animal model (if any) indicates that any HIV antigen 
containing and/or CpG containing vaccine composition would actually confer any protection 
against HIV infection in any infectious mammal including humans. Cohen and Fauci, JAMA, 
Vol. 280, Vol. 280, No. 1: 87-88, 1998, reviewed the state of the art of anti-HIV therapy in 
human patients in the past and indicates: 

The need to induce humoral (antibody), cellular (cytotoxic T lymphocyte-mediated), 

and mucosal (preventing viral entry at mucosal surfaces) immunity. 

HIV resides in immunoprivileged sites and can remain latent for years. 

HIV causes immunosuppression, further hindering the body's ability to contain the 

virus and prevent opportunistic infections. 

How the virus destroys immune cells is not fully understood. 

No good animal model exists. 

HIV continuously mutates: different strains are prevalent in various parts of the world; 
field isolates often differ from the laboratory strains used to develop vaccines; and 
after infection, HIV can mutate within the host, and an infected person can harbor 
multiple forms of the virus. 

The appropriate clinical end points for evaluating therapeutic vaccines are not clear. 

Cohen and Fauci in summary states that "the development of a safe and effective 
vaccine continues to encounter a host of sobering challenges, including geographic variability 
of HIV subtyes, and the lack of correlates of protective immunity in HIV infection (page 88, 
column 1). 
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Even if a particular species of Applicant's claimed therapeutic DNA such as SEQ ID NO: 
29 is shown to possess at minimum a therapeutic effect in the treatment of an HIV infected 
human intended for the treatment, it is not apparent as to how one skilled in the art reasonably 
extrapolates from such finding to the entire breadth of the claimed invention, wherein any CpG 
containing nucleic acid, including those of methylated CpG nucleic acids and those having the 
nucleic acid backbone sensitive to nuclease enzymatic activity, is employed by using any route of 
administration at the time the invention was made. 

The application does not provide sufficient guidance and/or any factual evidence to 
demonstrate a therapeutic effect using any of the claimed therapeutic DNA. Moreover, major 
considerations for any gene transfer or gene therapy protocol involve issues such as amount of 
DNA constructs to be administered, what amount is considered to be therapeutically effective for 
all of the claimed nucleic acid molecules, the route and time course of administration, the sites of 
administration, successful uptake of the claimed DNA at a target site, expression of the DNA at 
the target site in amounts capable of effecting the claimed methods (Anderson, Nature, Vol, 392, 
pp. 25-30, 1998). None of these considerations are adequately addressed in the specification to 
enable others to practice the invention with a reasonable expectation of success and without the 
exercise of undue experimentation. In addition, Verma et al. f Nature, Vol. 389, pp. 239-242, 1997 
states that out of the more than 200 clinical trials currently underway, no single outcome can be 
pointed to as a success story (page 239, column 1), and that one major obstacle to success has 
been the ability to deliver genes efficiently and obtain sustained expression (page 239, column 3). 
With respect to the use of naked oligos in vivo as a therapeutic drug, Plenat (J. Mol. Med. Today. 
1996, Vol.2, No.6:250-257) states that "Oligonucleotides do not seek out their specific 
targets... The observed biological effects in vivo are transient; this has implications if a long-term 
effect is desired", that "the magnitude and nature of the responses are critical factor" (p. 256, last 
paragraph). Agrawal et al. (Antisense & Nucleic Acid Drug Development 7, pages 245-249, 
1997) further state that "in vivo stability, plasma clearance, tissue distribution, and elimination of 
PS-oligonucleotides are sequence dependent, especially if sequences have the ability to form 
certain secondary structures of hyperstructures, and that the effects of such structures on biologic 
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activity are to be investigated further (page 249, column 1). However, the application does not 
demonstrate a presence and/or a therapeutically relevant effect of any specifically claimed 
therapeutic DNA in any of the in vivo target cells as encompassed by the claimed methods. 

Furthermore and more specifically as to methods claimed wherein a DNA comprising any 
unmethylated CpG motif, regardless of the flanking resides, is employed as a anti-HIV therapeutic 
drug, the state of the art exemplified by McKenzie, Immunologic Res, 24,3:225-244, 2001, states 
(page 232, column 1) that "CpG DNA, when added as an adjuvant with a DNA vaccine, gave no 
further enhancement of CTLs in one study". McKenzie also states on page 232: 

There is also another level of complexity for CpG motifs. The optimal motif for stimulation 

differs between species. CpG motifs can also be immuno-suppressive or neutralizing, 

depending on the context of flanking residues. 

Agrawal, TRENDS in Molecular Medicine, Vol. 8, 3:114-121, 2002, states: 

The DNA sequences containing an unmethylated CpG dinucleotide flanked by two purine 
bases on the 5'-side and two pyrimidine bases on the 3-side, such as GACGTT, were 
found to activate the mouse immune system efficiently. However, the human immune 
cells responded poorly to this hexameric motif, suggesting that the sequences required 
for CpG-related immune stimulation varies from species to species (page 114 through 
page 115). 

The pattern and kinetics of induction of the cytokines in vivo depends on the sequences 
flanking the CpG dinucleotide, as well as the dose, the route of administration and the 
host animal species (page 115, last full paragraph). 

Notwithstanding a number of issues with respect to the claimed invention of using any 
CpG nucleic acid as a master therapeutic drug and/or in combination with any anti-HIV therapy to 
treat any HIV infected patient, e.g., reduce or prevent an AIDS symptom resulting from the 
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infection, the state of the prior art with respect to any-HIV therapy or treatment remains in its 
infancy at the time the invention was made. In addition to the art of record cited in the preceding 
paragraph with respect to the state of the art of HIV-treatment, Piscitelli, The Annals of 
Pharmacotherapy, Vol. 30:62-76, 1996, states: 

Despite enormous strides in our understanding of HIV pathogenesis at the cellular and 
tissue levels, this knowledge has yet to be translated into clinical treatment options that 
are of comparable magnitude. Fifteen years into the pandemic, the therapy of HIV 
infection continues to rely heavily on the use of a relatively small number of antiretroviral 
agents such as the nucleoside analogs (either singly or in combinations), whose 
influence on disease progression is modest at best, (page 63, column 1). 

Immune based approaches may be a double-edged sword. By enhancing immune 
function, they possess the potential to extend survival. However, they also may induce 
HIV replication by stimulating the proliferation of HIV-infected cells. Long-term studies 
examining viral burden and survival eventually will answer these questions, (page 73, 
column 1). 

Moreover, the as-filed application also claims that any CpG nucleic acid can be used by 
itself as a therapeutic drug, and in fact when used in a combination with any anti-HIV therapeutic 
drug, a anti-HIV therapeutic effect can be achieved even when a subtherapeutic or non- 
therapeutic dosage of the anti-HIV drug is employed. However and notwithstanding the fact that 
other the use of anti-HIV protease drugs being the only marginally therapeutic drug available in 
the prior art, neither the as-filed application nor the prior art of record provides any evidence 
and/or sufficient guidance in order to support the application's claim and/or overcome the doubts 
expressed in the art of record. In fact, Demi (Clinical Chemistry and Laboratory Medicine, 3: 199- 
204, 1999) not only teaches that more studies are needed to warrant the use of known 
unmethylated CpG nucleic acid drugs and a beneficial and safe adjuvant for HIV vaccine purpose 
(entire disclosure, page 203, column 1 through column 2), Demi also provides evidence to show 
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that "despite the induction of a more Thr-like cytokine profile, the combination of Alum-adsorbed 
gp160 with CpG ODNs was not sufficient to stimulate a gp160-speciftc CTL response" in a murine 
model, which response is well-recognized in the prior art as being essential to combat HIV 
infected cells of an HIV infected patient. Thus, the issue remains that despite numerous studies 
showing some well-studied CpG ODNS being effective as cytokine and interferon-gamma related 
immune stimulators in non-human animal models, the efficacy of any CpG nucleic acid drug as a 
therapeutic drug alone or even as an adjuvant for combating any HIV infection in a human patient 
remains in doubts to those of skill in the art of anti-HIV therapy. Therefore, on the basis of the 
doubts expressed by the totality of art of record, particularly with respect to the nature of the HIV 
infection and its complexity in understanding how to treat an HIV infected patient therapeutically, 
the lack of reasonable correlation between an animal model and a HIV infected human patient, 
the complexity of CpG nucleic acid within the context of its interactions with an immune response 
of a particular animal species, and the lack of sufficient guidance and/or evidence from the as- 
filed application to reasonably enable the invention as claimed, it is not apparent how one skilled 
in the art, without any undue experimentation, to employ any of applicant's contemplated CpG 
motif containing nucleic acid as a therapeutic drug to treat an HIV infected patient. 

Thus, in view of the lack of any established nexus between the guidance provided by the 
as-filed specification including the in vivo data shown in the working examples and the subject 
matter being sought in the claims, one must evaluate the evidence presented and determine 
whether applicant has demonstrated such correlation or a reasonable likelihood of such. In the 
instant case, the data presented in the as-filed specification support a conclusion of 
unpredictability and lack of reproducibility. This conclusion coupled with state of the art, as 
indicated in the stated Office actions, is consistent with a finding of lack of enablement for the 
practice of what is claimed. The as-filed application fail to address these art-recognized 
limitations with regard to the unpredictability of claiming a full breadth encompassing any CpG 
nucleic acid for use to generate any therapeutic or protective responses in any HIV infected 
human subject at the time the invention was made. Thus, based upon the evidence in the record, 
which demonstrates that there is a reasonable basis for questioning the assertions regarding the 
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undue experimentation, reasonably extrapolates from the applicant's disclosure including the 
shown animal model to the entire breadth of the claims. It is not apparent then how one skilled in 
the art, without undue experimentation, practices the claimed invention, and/or uses any and/or 
all therapeutic CpG DNA as claimed to provide an active immunity for therapeutic efficacy against 
an infection by any particular HIV strain (let alone any HIV strain), particularly on the basis of 
applicant's disclosure, and in view of the doubts expressed in the art of record at the time the 
invention was made. 

The disclosure is objected because Applicant has not complied with one or more 
conditions for receiving the benefit of an earlier filing date under 35 U.S.C. 120 as follows: 

The second application (which is called a continuation) must be an application for a 
patent for an invention which is also disclosed in the first application (the parent or provisional 
application); the disclosure of the invention in the parent application and in the continuing 
application must be sufficient to comply with the requirements of the first paragraph of 35 U.S.C. 
112. See In re Ahlbrecht, 168 USPQ 293 (CCPA 1971). The parent applications, 08/386,063, 
08/276,358, and 09/415,142, coupled with the state of the art of record, does not adequately 
provide sufficient guidance to reasonably practice any of the claimed embodiments embraced by 
the claimed invention as broadly claimed. One simple paragraph provided by the parent 
applications, which contemplates that a unmethylated CpG oligo can be used to treat numerous 
diseases associated with an immune system deficiency, one of which includes a HIV virus related 
immune system deficiency, is not sufficient to comply with the requirements of the first paragraph 
of 35 U.S.C. 112, particularly in view of the reasons set forth in stated rejection under 35 USC 
112, first paragraph. 

As such and for the purpose of prior art rejections, and to the extent that the method as 
claimed is read broadly as to embrace studies conducted in an animal model, wherein a 
phosphorothioate-backbone modified, unmethylated CpG oligo is employed as an adjuvant in 
combination with an administration of Gp120 and NefTat so as to reduce the loss of CD4-positive 
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cells and the virus load in monkeys infected with pathogenic SHiV 8 9. 6 p, the following prior art 
rejection is applicable. 

Claims 1-6, 12-1 9 r 23-39, and 54 are rejected under 35 USC 102(a) as being anticipated 
by, or in the alternative, under 35 USC 103(a), as being unpatentable over Garcon (AWO 
01/00232). 

Garcon teaches that a combination of an effective amount of a phosphorothioate- 
backbone modified, unmethylated CpG oligo (including those containing CpGTT, see page 4) and 
Gp120 and NefTat is effective for use as an immunogenic composition as an intramuscular 
injection in monkeys infected with pathogenic SHIV 8 a6 Pf where in the efficacy involves a reduced 
loss of CD4-positive cells and the virus load in monkeys infected with pathogenic SHIV 89 . 6p . To 
the extent that the claims embraces minor modifications such as the timings of administrations, 
well-recognized non-steroid anti-inflammatory drugs, well-studied phosphorothioate-backbone 
modified, unmethylated CpG oligos including those cited in the claims, it would have been 
obvious for one of ordinary skill in the art as a matter of design or conventional choice to employ 
such modifications, particularly in view of the absence of any unexpected properties resulting 
from such modifications. 

Thus, the claimed invention is anticipated, or in the alternative, prima facie obvious. 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to examiner Dave Nguyen whose telephone number is (703) 305-2024. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Deborah 
Reynolds, may be reached at (703) 305-4051. 

Papers related to this application may be submitted to Group 1600 by facsimile transmission. Papers 
should be faxed to Group 1600 via the PTO Fax Center located in Crystal Mall 1 . The faxing of such papers must 
conform with the notice published in the Official Gazette, 1096 OG 30 (November 15, 1989). The CM1 Fax 
Center number is (703) 305-7401 . 

Any inquiry of a general nature or relating to the status of this application should be directed to the Group 
receptionist whose telephone number is (703) 308-01 96. ^- N 



Dave Nguyen 
Primary Examiner 
Art Unit: 1632 




